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ABSTRACT  
A simple, rapid, economical, accurate, and precise 
reverse phase high performance liquid 
chromatography (RP-HPLC) method was developed 
and subsequently validated for the estimation of 
Ondansetron hydrochloride (ODH) in bulk and 
pharmaceutical dosage form. The analysis was 
carried out using Princeton SPHER C18 column (250 
mm x 4.6 mm id, 5µ particle size) at 300c temperature 
using mobile phase Buffer:Acetonitrile:Methanol 
(50:40:10% v/v/v) (pH 4.5 ± 0.05) at flow rate 1.0 
ml/min. Quantification was achieved with UV 
detector at 248 nm. Retention time of Ondansetron 
hydrochloride was found to be 2.67 ± 0.05 min. 
Linearity was studied in the concentration range 10-
60 µg/ml for Ondansetron hydrochloride with a 
correlation coefficient of 0.9982. The proposed 
method was validated according to ICH guidelines 
with respect to linearity, accuracy, precision, 
robustness, LOD, and LOQ. The developed method 
with good symmetry, successfully applied for 
determination of Ondansetron hydrochloride in its 
pharmaceutical dosage form. 

Keywords: RP-HPLC, Ondansetron hydrochloride, 
Validation. 

INTRODUCTION 
Ondansetron hydrochloride chemically described as 
(RS)-9-methyl-3-[(2-methyl-1H-imidazole-1-

yl)methyl]-1, 2, 3, 9-tetrahydro-4H-carbazol-4-one 
hydrochloride dihydrate. It represents the class of 5-
HT3 antagonist, which is commonly employed as 
anti-emetic in combination with antiulcer and 
anticancer agents [1-4]. It is indicated for the 
preventing of nausea and vomiting associated with 
cancer chemotherapy, radiotherapy or anaesthesia and 
surgery [9]. Ondansetron hydrochloride is the subject 
of monograph in Indian pharmacopeia [5], British 
pharmacopeia [6] and United state pharmacopeia [7]. 
Literature survey reveals that very few methods have 
been reported for the determination of Ondansetron 
hydrochloride as individual and combined dosage 
form with other drugs such as RP-HPLC, HPTLC and 
UV-Vis Spectrophotometric methods [10-15]. Our 
objective in the present investigation is to develop 
and validate a new RP-HPLC method for 
Ondansetron hydrochloride. The developed RP-
HPLC method utilises economical solvent system 
having advantages like better retention time, very 
sharp and symmetric peak shapes. The proposed 
method is validated according to ICH guidelines [8]. 
So our method is simple, rapid, sensitive, robust and 
novel that makes it an attractive procedure in high 
throughput.  
Chemical structure of Ondansetron 
Hydrochloride [7]  
        

 
Figure 1: Chemical structure of Ondansetron Hydrochloride 

 
MATERIALS AND METHOD 
Instrument and apparatus 
A HPLC Instrument (LC-2010 CHT, Shimadzu, 
Japan) equipped with UV detector, auto injector and 
LC-Solution software was used. The chromatographic 
analysis was performed on Princeton SPHER C18 
Column (250mm x 4.6mm id, 5µ particle size). 

Analytical balance (Mettler Toledo), digital pH meter 
(Eutech instruments pH tutor) was used during the 
analysis. 
Reagents and Materials 
Working standards of Ondansetron hydrochloride 
(Potency = 89.54%) was obtained as a gift sample 
from Biocon Limited Bangalore. HPLC grade 
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Acetonitrile, Methanol, AR grades Orthophosphoric 
acid and Potassium dihydrogen phosphates were 
procured from Merck Ltd. Mumbai India. Water was 
purified with Milli-Q Millipore system. All the 
solvents and solutions were filtered through a 0.45µ 

membrane filter paper. The commercial fixed dose 
product containing 4 mg of Ondansetron 
hydrochloride was procured from the local market. 
 

 
Chromatographic Condition 

HPLC system LC-2010 CHT , Shimadzu 
Software LC Solution 
Detector UV  Detector 

Wavelength 248 nm 
Pump Isocratic Pump 

Stationary phase Princeton SPHER, C18 (250 mm x 4.6 mm id, 5µ particle size) 
Mobile phase 0.05 M Potassium dihydrogen phosphate buffer : ACN : MeOH 

(50:40:10 % v/v/v) (pH 4.5 ± 0.05) 
Flow rate 1.0 ml/min 

Injection volume 10 µl 
Diluent 0.01 M Hydrochloric acid 

  
Preparations of Solutions 
 
Preparation of stock and standard solutions 
A Stock solution of Ondansetron hydrochloride (0.4 
mg/ml) was prepared by dissolving 49.04 mg 
Ondansetron hydrochloride in 100 ml volumetric 
flask and volume make up by diluent.  Appropriate 
volumes of the stock solution were transferred to 
appropriate volumetric flask and solution was diluted 
with diluent to furnish final concentration of 
Ondansetron hydrochloride in the range 10-60 µg/ml 
respectively.  
Preparation of tablet dosage form 
20 tablets each contained 4 mg of Ondansetron 
hydrochloride was accurately weighed.  Its average 
weight determined and finally powdered.  Quantity of 
the powder containing weight equivalent to 40 mg of 
Ondansetron hydrochloride was transferred to 100 ml 
volumetric flask and 50 ml diluent was added 
followed by ultrasonication for 10 minute and make 
up the volume up to 100 ml with diluent. The 
resulting solution stirred for 1 hour.  After that 
centrifuged at 2000 RPM for 5 min further dilution 
was performed with diluent to reach the calibration 
range for each compound. 
Method Validation 
The proposed method was validated according to ICH 
(Q2) B Guidelines for validation of analytical 
procedures.  As per the ICH guidelines the method 
validation parameters checked were linearity, 
accuracy, precision, assay, robustness, LOD, LOQ.  
Linearity (Calibration Curve) 
For constructing calibration curve, series of six 
dilutions in the concentration range 10-60 (10, 20, 30, 
40, 50, and 60) µg/ml of Ondansetron hydrochloride 
was taken. Calibration curve was constructed by 
plotting peak area vs. concentration of Ondansetron 
hydrochloride and regression equation calculated 
from calibration curve. Linearity curves have shown 
in figure 4. 
Accuracy (% Recovery) 

The accuracy of the method was determined by 
calculating recovery of Ondansetron hydrochloride 
by the standard addition method.  Known amounts of 
standard solutions of Ondansetron hydrochloride 
added at 80,100 and 120% level to prequantified 
sample solution of Ondansetron hydrochloride. Three 
samples were prepared for each recovery level then 
solutions were analysed and the percentage recovery 
was calculated by using formula. 
Precision 
The precision of analytical procedure express degree 
of the agreement among individual tests when the 
procedure is applied repeatedly to multiple sampling 
of homogenous samples. Precision are considered at 
two levels: Repeatability and Reproducibility. 
Method Precision (Repeatability) 
The precision of the instrument was checked by 
repeatedly injecting (n =6) standard solutions of 
Ondansetron hydrochloride. Under the same 
chromatographic condition and measurements of % 
RSD of peak area, retention time, theoretical plate 
and tailing factor should not be more than 2%. 
Intermediate Precision (Reproducibility) 
The intraday and interday precision of the proposed 
method was determined by analysing the 
corresponding responses 3 times of the same day and 
on three different days over a period of 1 week for 
three different concentration of standard solutions of 
Ondansetron hydrochloride (80, 100 and 120 µg/ml) 
the results was reported in the terms of % RSD. 
Robustness 
The robustness of the method was established by 
introducing small changes in various parameters like, 
pH of mobile phase, flow rate, wavelength and 
column temperature. The method was evaluated by 
calculating % RSD. 
Limit of Detection & Limit of Quantification 
Limit of detection (LOD) was lowest concentration of 
analyte in the sample that could be detected under the 
stated experimental condition and Limit of 
quantification (LOQ) the lowest concentration of the 
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active ingredients in a sample that could be 
determined with accepted precision and accuracy. 
According to ICH recommendation, the approach 
based on the standard deviation (SD) of the response 
and slope (M) was used for determining the detection 
and quantification limits. LOD can be calculated 
according to formula LOD = 3.3* (SD/M) and LOQ 
= 10*(SD/M). The signal to noise ratio was 
determined. The LOD was regarded as the amount for 
which the signal to noise ratio was 3:1 & LOQ as the 
amount for which the signal to noise ratio was 10:1. 
 
RESULTS AND DISCUSSION 

To optimize the HPLC parameters, several mobile 
phase composition were tried. A good peak 
symmetry, a satisfactory resolution for Ondansetron 
hydrochloride was obtained with mobile phase 0.05 
M Potassium dihydrogen phosphate buffer : ACN : 
MeOH (50:40:10 % v/v/v) (pH 4.5 ± 0.05) at a flow 
rate 1 ml/min to get better reproducibility and 
repeatedly optimization of method was done by 
changing mobile phase composition, pH of mobile 
phase, column packing, flow rate, temperature, 
detection wavelength and the effect on retention time 
and peak shape were monitored of Ondansetron 
hydrochl

oride.  
Typical chromatogram of Ondansetron hydrochloride 
 

 
Figure 2: Chromatogram of Ondansetron hydrochloride in standard solution. 

 

 
    
Figure 3: Chromatogram of Ondansetron hydrochloride in sample solution. 

 
1] System suitability test parameters of Ondansetron hydrochloride for the developed method are reported in 
table number 1. 
Table 1: System suitability test parameters of Ondansetron hydrochloride 
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Parameters Ondansetron hydrochloride ± % RSD (n=6) 

Retention Time (min) 2.674 ± 0.081 

Tailing Factor 1.444 ± 0.416 

Theoretical plates 3653.317 ± 1.076 

Symmetry factor (k’) 0.00 ± 0.00 

RSD: - Relative standard deviation 
 
2] The method showed good linear response in concentration range 10-60 µg/ml of Ondansetron hydrochloride 
(r2 = 0.9982). 
 

 
 
 
 

Figure 4: linearity curve of Ondansetron hydrochloride 
 
Table 2: Regression analysis of the calibration curves of Ondansetron hydrochloride (n=6). 

Parameters Ondansetron hydrochloride 

Linear range (µg/ml) 10-60 

Slope 57539 

Intercept 17524 

Correlation Coefficient (R2) 0.9982 
 
 
 
 
 

y = 57539x + 17524
R² = 0.998
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3] The method was found to be precise and RSD was found to be less than 2% are given in table number 3.  
Table 3: Precision of RP-HPLC method 

Drug Level (n=3) Intraday amount found (%) 
± %RSD 

Interday amount found (%) ± 
%RSD 

 
Ondansetron 

hydrochloride 

1 101.22±0.741 100.58±0.982 

2 100.59±1.101 100.25±0.861 
3 100.93±0.995 101.75±1.052 

 
4] The results of recovery of Ondansetron hydrochloride with the RSD less than 2% are given in table number 4. 
Table 4: Recovery studies of Ondansetron hydrochloride 

Drug Level (n=3) % Recovery±% RSD Mean recovery 
 

Ondansetron 
Hydrochloride 

80 % 101.92±1.08  
100.45% 100 % 100.95±1.28 

120 % 98.50±0.65 
 
5] Assay of Ondansetron hydrochloride shown in table number 5.  
Table 5: Result of assay of Ondansetron hydrochloride 

Drug Label claim 
(mg/tablet) 

Amount of drug estimated 
(mg/tablet) % Amount found 

Ondansetron 
hydrochloride 4.0 4.069 101.73 

 
6] LOD and LOQ value of Ondansetron hydrochloride was determined by residual standard deviation method. 
The results are given in table number 6. 
Table 6: LOD and LOQ of Ondansetron hydrochloride 

Drug LOD (µg/ml) LOQ (µg/ml) 

Ondansetron hydrochloride 1.005 3.046 

 
7] Robustness was evaluated by varying different parameters. The results of these variations are given in table 
number 7.   
Table 7: Results of robustness of Ondansetron hydrochloride 

Parameters Variation 
Ondansetron hydrochloride 

Retention time(min) Assay (%) 

Flow rate(ml/min) 
0.8 7.52 99.12 
1.0 2.67 99.91 
1.2 5.03 98.29 

pH 
4.3 2.66 101.56 
4.5 2.67 101.23 
4.7 2.67 99.98 

Column temperature (0C) 
 

25 2.67 100.95 
30 2.67 100.86 
35 2.65 101.60 

Wavelength(nm) 
246 2.66 99.89 
248 2.67 100.98 
250 2.67 101.32 

 

CONCLUSION 
 
A validated RP-HPLC method has been developed 
for the determination of Ondansetron hydrochloride 

in tablet dosage form. The developed method is 
simple, rapid, linear, accurate, precise and specific. 
Results from the validation experiments shows that 
the method is reliable and accurate therefore it can be 
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successfully applied for the routine quality control 
analysis of Ondansetron hydrochloride in tablet 
dosage form. 
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